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project also provides a useful pedagogical approach for the 
introduction of demand curves. Regression is used to demon-
strate the real world existence of a demand curve which then 
motivates the derivation using utility theory. 
Case problems also have been introduced inio the business 
courses in the curriculm. In marketing management, student 
teams design and carry out an analysis using SODAS applied 
to a large consumer survey file. Characteristics of purchasers 
and non-purchasers are indentified and contrasted. From 
this analysis the student teams develop a product marketing 
strategy. 
In the managerial accounting course a corporate cost 
function is estimated using multiple regression analysis with 
transformed predictor variables. This problem emphasizes 
the use of theory to establish the functional foi:,n and the 
use of regression to estimate the coefficient values, Residuals 
analysis is then performed to validate the final model. 
In both of those cases the problem context is emphasized 
and the students are required to prepare a written discussion 
of the assuptions used and the resulting conclusions. The 
resulting student reports demonstrate competent analysis and 
the ability to relate their statistical analysis to the real problem. 
In upper level courses such as macro policy and econo-
metrics, students are given access to a large set of economic 
variables selected from the BCD series. These have been 
made available on computer files accessible by SODAS. 
Students select appropriate variables and time periods, and 
time periods, and then perform approriate statistical analysis 
to develop one or rmre models for the estimation and the 
analysis of economic activity. 
The implementation of this approach requires the avail-
ability of certain teaching resources. First, an effective comp-
uterized ststistical analysis package such as SODAS is 
needed to manage the data files and to perform the required 
computations. Thus, the student concentrates on the assump-
tions and design of the statistical analysis rather that worry-
ing about the numerical computations. Since this is the pro-
fessional environment usually found after graduation, it is 
important to develop a complimentary orientation early in 
the educational process. It would be impossible to carry out 
the case approach as presented without extensive use of the 
computer, which removes the computational burden. 
Another important teaching resource related to SODAS 
is the set of empirical case studies which provide non-
trivial examples of problems that are solvable by stati-
stical methodology . In addition, the entire problem-solving 
process is presented early in the curriculm. This provides an 
important orientation in a student's thinking process and 
motivates the studies. 
The third important resource is the many sets of real data 
in computer-accessible form which make possible a wide 
range of potential applications. Without these easily acces-
sible data sets students would spend considerable time and 
effort in the process of data collection, preparation for 
computer input, and checking. While these steps are obviously 
important in the total problem-solving process, it appears 
preferable to devote more student time to the more funda-
mental problem-solving phase, instead of being bogged down 
in routine detail. Another important application for these 
data files is their use in comprehensive student-design 
projects. In this regard the availability of many different 
data files allows for considerable student creativity. 
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LABORATORY,COMPUTERPROGRAM 
AUDIO-VISUAL OR LECTURE METHODS 
KARIN A. OSTRAND* 
ABSTRACT-A comparison is made of the relative learning effectiveness under several instructional 
methods: a laboratory approach, computer-programmed instruction, and audio-visual teaching, with 
the traditional lecture method as a control. No significant differences have been recorded relative to the 
different methods or sex of the students. Some indication of preference among the laboratory and 
computer groups for those activities is noted, but not sufficiently strong to be considered educationally 
significant. 
The purpose of the investigation was to compare the 
effects produced by the use of various teaching models on 
learning, using the lecture method as a control. It was hy-
pothesized that additonal learning aids and experiences 
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would not significantly affect learning, retention or under-
standing by the students. 
The student population used in the study was from a 
metropolitan high school of 2,400 with a socio-economic 
background from 'low to upper-middle class blue-collar 
worker families. All students in the study had taken a physics 
course as an elective. The courses were divided into general 
and advanced level classes, but for the purposes of this study, 
they were combined into one population. 
The Minnesota Academy of Science 
TABLE 1. 
Mean Standard Deviation 
All Boys Girls Al.I Boys 
Movie 20 .37 19 .73 21.17 3 .20 3 .03 
(27) (15) (12) 
Laboratory 20 .30 19 .94 20.90 4.43 4 .88 
(27) (17) (10) 
Computer 20.59 20 .56 20.67 4 .80 5.38 
(27) (18) (9) 
Control 21 .86 22.72 20.45 3.89 4 .08 
(29) (18) (11) 
The 110 senior high students, 17 to 18 years of age, were 
divided into four test groups. In the total there were 68 boys 
and 42 girls and they also were seperated by rank-order 
according to the results of the arithmetic-knowledge and 
word-knowledge sections on the Armed Services Vocational 
Aptitude Battery test that all had taken. 
The students were then broken up into ability groups 
and these groups randomly sorted into the four test groups. 
Each group was divided by sex so that each had approximat-
ely matched numbers of males and females and the ability 
range of each group was the same. 
All groups were given the same lecture by the same 
teacher on the same day. One group was then retained as the 
control and the three other groups were randomly assigned 
as the laboratory, audio-visual or computer classes. 
The subject covered was the Millikan Oil Drop Experi-
ment, a subject that few if any of the students would have 
any familiarity with from previous study. 
The students in the laboratory group each had a chance 
to manipulate a device similar to the original experimental 
setup. They could control voltage and measure the velocity 
of a falling latex sphere . They also filled out a data sheet 
relating to the experiment. 
The students in the computer group each had a chance 
to run a program relating to the effect of voltage change on 
the velocity of a falling latex sphere. Each also filled out a 
data sheet recording the computer data. 
The students in the audio-visual group viewed a 30-
minute movie on the Millikan experiment and then answered 
a questionnaire. 
Three days later all four groups were given the same 
test, consisting of 36 multiple choice questions and one word 
problems. The range of scores of the 110 students was 10-
31 correct answers. 
Critical ratio findings 
The means of all groups and the means of males and 
females in each group were computed. The critical ratio was 
found of male and female results and each individual group 
and of the control and each experimental group. All critical 






Crit . Ratio Crit . Ratio 
Male/Female Control/Group 
1.16 1.57 
0 .58 1.40 
006 1.09 
1.51 
ratios were less than 2, yielding probablilties of greater than 
0 .05 . 
An item analysis also was made of the test for all 110 
students. No evidence of significant differences in group or 
sex comparisons appeared. An item analysis of the top and 
bottom 27 percent of the total population was made. Afain, 
no evidence of either group or sex related differences was 
found in the way the questions were answered. 
From an analysis of the test results and the critical 
ratio comparisons, the differences between groups were not 
significant (more than 0.05 probability). Thus there was no 
appreciable effect observed on the learning behavior of 
students using those learning aids in addition to the lecture 
method. This supports the hypothesis. 
The students also were asked for their reactions to their 
group experiences. Those in the computer and laboratory 
groups related more positively, but not in sufficient numbers 
to indicate any marked preference for the activities. 
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